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(57)Abstract: 

PURPOSE: To obtain stable gettering capability 
which can restrain dislocation of process induction 
and crystal defect of OSF or the like, relieve adverse 
influence caused by substrate structure upon device 
characteritics, prevent the warp of a substrate, and 
improve and stabilize the manufacturing yield of a 
device. 

CONSTITUTION: A dielectric isolation semiconductor 
substrate consists of the following; a first thick 
semiconductor layer 21 turning to a base, a first and 
a second gettering layers 22a, 22b formed on both 
main surfaces of the first semiconductor layer 21 , a 
first and a second insulating layers 23a, 23b formed 
on both outside main surfaces of the gettering layers 

22a, 22b, and a second semiconductor layer 24 of an active layer which is bonded to the 
outside main surface of the first insulating layer 23a. A substrate formed by an EG method 
is a substrate wherein two wafers hold a gettering layer between them and are stuck in a 
body. The substrate is worked and polished to have a specified thickness wherein the 



gettering layer is positioned at the center part of the thickness direction. 
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[ mm 1 ] SB 1 ^ffcm&SJl fe . Z <rM 1 ¥W&& 

mmnw, i ±h±ri>'ib i ±Mtmwo%2±m± 
oztiz'tiizB&zti&y-v ? o >mjitt?im i 
y -y ? y yrm&xsns 27>7?vy?mt.w,\fv9 
vy?mmm±m±.mfc%tim\m.mt, w>2 
y.y ? y vymwm±mtmfcztihw,2immi& 
v nmmmx-mbtitim 2 mmm t . sb 1 &*iji^mii 
±ffi±tm§ixi»iB2^*#^ B «t^. maw* 

c mm 2 ] ib 1 ^ft#^ai^iB 1 ±®±&i>*ib 2 
±ffi±£-?-ftm!B 1 y y 9 y yy/f&viB 2^7^ y 
y y® s-mti. ist . jb 1 «y * y yyjf o*Mi± 
ffi±t:iBi^i&m-ri»x^t. if^y-y^yyy 
mmmim±.iz% 2 $mm mmz> mm- 2 
mmmmz ^zmmmmx-n a ist , sb 1 

«S«W^m±iB±(c, *7 x -;^fS»tJ: 9 IB 2¥ 

t-ti mum 1 iBa<wi«ca«^iBt*ffi. 
[ m$m 3 ] ib 1 i mftm&mn& 1 m±nzy >?? 
y yymiiZGt hv<*9 y wmmmh-m t , 
1^7 * y y/i^nj±M±tc^x-A^g^ffitCct 
oiB2^ftm^ B a B«^m-ri»isi:. gi?*** 
& B B B /i . y v * y yymwm 2 *mftmamfrt>% 
mmmmmmfenmziz-fh t mzmi? ? * 

t , ib 1 vwvmMuam 2 ^mfam&mn v vf 

1 m$m ] ib 1 wmmum t.zmi *mm 
tauam 1 m±m^nt^-y 9 y yyisg* *w 
-tsy y ? y yy/i t . coy 7 ? y yy«<wnffl±HB 

±tc^$n^lB2^*#^Si:^*t. 

^ofle&ms^ss ■?* & 1 s^y * * y y yji# 

[00 0 1] 

js*ffifcria*4 1 <ot, »ty >y * y wmtiztth 

mwfoftmmfc£teimv&tokmfctz®&i>0>T*> 

h. 

[0002] 
[^*«0S»] 

(A) fi!*. »«#iMtl«t*»o**fl«llco-ffli: 

Hlci3V->T, x'J3 y^MS® lX^'Jn y#t£ 1MB 
3U*Wi2«:rt-U 5V^fclWf(ciHIS*L4. y'^ 

yjwsjygstu:. z^mwmmmfo-f&wmom 
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y f - 1 mmmiz xv. mmm^mmmzm $ 

ill. B 2 9 -Cli. bUVf-Ji, *fi*§l4. --K'Jv-yn 
yflSfciOasRSfu XTJRSIRWcU. N- liy'J 

[0003] ^ JtfflriE««^««jt &«ro^m»f^ia 

10 a^rttfO* { »^^T^4. 

[ 0 0 04 ] 12 6«i, mm&ikmizx&gmijmz 
imtitz#>mmi?bh . -r ^*>y y 3 y^ B B B 

S («^x-m) l_htc. K'fbv-yrjy (Si 0 2) «2S: 
»»t^:»» zvmci' y ^ y« 2±fcsKU y 'J a y« 5 
(^/i(ir ; E^7rXvyrjy®5a, ) £*a»fiW- 

4. -etxk— r-^^m^t-Ai o£gga*ugiii 

S^ B B B $-ti: S i i: te J: 0 'J 3 yJUgfijf ( ^gft 

[ 0 0 0 5 3 H2 7(i. S I MOX (Separation by In 
20 Planted Oxygen) £fc±4l!3t#afc£RWt*fc*><0|Br 

Bna-cfts. yyay^^x-Aic^s-fJi-x 
16 o + ^^{i 32 o 2 + ) l ltaA-fiikfcJ:"). it 
itisV3ym2*m>ib&ts. mzznj *y&xmizm 

[0006] H2 8 (a) (i, ^x-^saKciiiSS 
*tt*KiBf 4fcft^)iflilBB , C*4. t^*> 21ifc£7)-> 
y 3 ym&V x-^ i xif3 U,. ( * 

wym2mm&. z<m., mwjzysms, 

*J x-a l mf 3 Sr., K-ffcy 'J3>I2 £«/,T5v HC 
aaW4". * LT x y a x-a 3 ; 

[0 0 07] L#»L$r#4>, >Ifl^»ia2 6J;0ll2 8 
( a ) C^-r#£(=(i, *#i«uaT(c*t J: 3*BM 

[ o o o 8 ] H2 6 \ziktmmmmAz^x\t. z 

[0009] 2£H2 7.^-f S I MOXStCftV^-C 
tt, -f*>aA*ff*dfeft. vSttS^y^-x (dama 

[0010] 4fcH2 8 ( a ) fc$t«>x-/>af(: JE 

50 [ooin t z*>tfm?zm&t&'<&mmcoi'V 3 



3 

vl6ft<>x-A3Tli. buyj-TM. LOCOS 

(Local Oxidation of Silicon) Ig!f£)7 0 n-feXf$£S 

^-Wtlf, *k(4, OSF (Oxidation-indu 
ced Stacking Fault) «0ttAXMtf£&*£fc0 t A 
6. 

[0012] i«)BBi*J!Hfci-4fc«)lc, H28 ( b ) 

j/ >j a i-A3t «c , U IJ 3 yj§ 

[0013] L*>L&#£>02 8 ( b ) (Cijr$-y* 9 U 

y ^at* ^^o^ visva ym&mt:tM,mMmi 
[0014] (a) mmx-fozisviyimm w 

x-a) 3<?)J¥$I4, ii«20AcmJaTte*SJ:dfc:JllI 

»| s a B y y a y£ *) v >K<ftv 'jay ( s i 

O2 ) MRUXV y'Ja yaaW^fflWHoTSPfc 

3H!#afcfc*«k.3fcR l 3££'rft. i^fc J: 1518*1 

[00 15] (b) #yyy3y«£W-?-6»4, jft 
BKIfcfrfc d £ i: KiJ: ->t > #y ^ U 3 yJf tfWSK, 
* 'Jy'j3 >1 X 0t#<(7)BMD (Bu 

lk Micro Defect ) fc#fcl&iVCVi&tf. 12 

28(b) fcjj^WJlTti. vStta^&v'^yJjtJS 
Aft 3 J: # U x «J 3 yjf 5 MffltS L T V * 4 fcfc , B 
MDj^f^M xovSttif !*!(;:£ <&4L , 

[00 16] (c )>y^'jayi5**T^^iSttl 

[0017] ( d ) JJEO^rttTti, x U 3 yJMgfl? 
x-vM <7)±£BHfcy U 3 >JB 2 Stftf U x U 3 >® 5 

just, **>#y v y 3 yms<mt tju xm>m 

oa^)x y 3 y^Hi^ x -a 3 &ci:^^r-?T 

x -a 3 coi!ffijniffl£it^Tffl-e$> -> r mt i t < 
<, ®mzmz>#®£ y )<7)i&Tm<zttf$>&. 
[ooi8] (B) mzy-y^vy^mts^i-i^m 
fommz^\ vt\ a 3 o Lxwm-t . 

[ 0 0 1 9 ] 123 0 ( a ) f4, EG (Extrinsic Getter 

i ng ) mz x y , y * * y y ^bb* £4 *. 
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coTHicy >y * y y^ss* m-fzy -v 9 y y^« i 2 

79*K b-lf-t'-A, AJsyWiLTi-, y-/t°y 
y (lapping ) , yyA V-r 4 y? (grinding) , X9 
■ y-yi- (scratch ) m<7)HmzX 0 , WR 1 COTBBfcJB 

10 [ 0 0 2 0 ] 03 0 ( b ) {4, I G (Intrinsic Getter 

ing ) atiHOTW. ■rofc^yayjwsfta 

Ilttt, tfrflSHRSte^f* (JTF [Oi ] ti-l.) 
WJftV^ (14M7X10" atois/ctf (OLD ASTM 

w*) n%) mmm\ ztiimmru -txizA&m 
iz. iss (lowcMzoo^es) atfflsa ( 7oo*c~9o 

ores ) c«ui£ ff^ a £ k izX 0 . 
tt. aflKW«:£<a4$tf (*«f«XK« 13),* 
«OHIIHt©i. iSaXPI^^'SrV^lsS (Denuded Zon 
e. DZ114) t»Jftt*. Z(0WHSXnMl3ifi 

20 yyfvyymzfth. Dzmi4im : mm.m 
ti>. 

[002 1 ] L^L^'^03 0 (a)^tEGS(C 
i SS»c(4, ifcfllSI&Stfas . ( a ) Sffitcjgfix: L 
tzf-y 9 'J 1 2 (4. t'AW xMjSlgtf. JR® 

vfv>rtizhifi&<%&zkifiti&. (b) ?*ux 
m%xm<p. mis., mm. imnxnz\ y>y?v 
yym 1 2Dcv^4; yx-isz&ftzw 3 ymmom 

mn-totfmtftl* ZtUfr*-? 4 9 )V (particle, ft 
30 8») fcfcoT. ^^^««fcf«M-4. (c) y-y 

^ y y^a 1 2* J ^jx.{f^y ^y 3y%t'cDJ§frt>fc& 
y y ^ y y^s 1 2 t^wymm 1 t^BH 
$(oav^^c i y xy 3 ymu 1 tRO^-f 

[0022] ttzmso (b) izmiGmzxhwsi 
t'(4, (a) dzii 4mmikxmm~>xii\\ 

ZtUfirXA XtDWi^mWM t tch , ( b ) ^FflS 
[Oi ] &tf-£<9£«#ft^*ll>?X<7M y3*-y ho 

40 nmmm\ ^zx y , ^4-n»iK B B B ^iH<7)^SA^# < 

(4, r^M x^Sjg#®^ ywffiTaiPfS^OEBi: 
[0023] 

[mi&M&LXob-t&W&\ ZtiiX'&^fzXo 
C, »«#4J-KS«C'OV^, ^^^HS^a (0 
2 6 ) 9«JtS*lfcSRBV>iiS I MOXffi(Cj;S 
mU (02 7) (4, HffltfAM^^MtSStti 

50 MtL-C{4^ji^-C'$>l». 
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x-a (02 8) c7)«ttJf^att{±jiS^55-^x 

ifchuvf-m, locosis 
mvrutMzx mmtimn. o s f^oish,:*: 
»t»iH-&fc«)te. y >v ? y vymh t&ti y * * 
y yrmzmtzmtzmi (028 <b> > t*>*. 
[0025] l^l^^cw^^j: s^m^sta 

^BMD^m-r^. (c) y-y^'jy^ntvSttJit 

*TO « LTV ^ fcftf y nM ^<0«»W1$ttt»»»S- 
&«t. (d)2&R£ffifiKtS Ztfo^x-^ y. y 

* y t&ws* 4 o 

[0026] mzy-y ? y yriBj&rr i*mfomfc 
tcov , e Gat j; 0 y 7 9 v yyffli 

fc&K (03 0 (a) ) T'fcL (a) r a*4 XiBiXg 
+fcWBfc»JftUfcy -y * 'J 7 * 'J 

«Lt Li 3 . ( b ) y<y^'J y/lA«IUA 

— t -f £ .(c) MKfcR o^m-t** 

[OO27]ft*<OIGffik:J:4S«(03O (b) ) 
•Cli, ( a ) D Z ft (CttAXK#£i* , ( b ) »RC0>» 

7 * 'J yyfifjtfa -y h rk tcii*^4^c7)^s^* i J> 
4. 

[00 28] *%W<?)mtt, ill^i-A^Ci 

SbO, m2izm:<r>7>y?vymj}$:3i?z>*mftm 

a*Aizi:mm$tim&. osFrnmaawtn 
mx-z igfcitzir 7 ? 'j ymm^i. wmw& 

k * WWKrtfefcSflWi - k . 
[0029] 

*mmmt , 0 1 mm 2 tcwe^t * i 5 1 . » 1 * 

■&J1 OSS 1 ±®2 1 a±.&tfSS 1 ±fflk RSffikO* 2± 
®2 1 b±«)**i-WlK»*Sii*y«y^U>^aBajfc' 
WtSSl y 7 * U y^'l 2 2 a&tfSB 2 y ••/ 9 'J 
S22bi:, mi^7^Uy^S2 2aC0^iM±S±t 
m$*lSJBlttWB2 3afc, »2y-y^'jy^JB2 
2b^H«±iB±fc»)RSfLS»2«»«JI2 3b (0 
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i ) m m%w§2 5X'm*>tifz%2tmm2 3 b (0 

2 ) k . % 1 ttttfl 2 3 aL<W-M3im±lzBf8.2ti&m 

2*mfom&m c7x-a> 24k£, ^cttsck 

[0030] *^c7)H^JB2 fcfltefMHtt. 04 . 0 
tMUS AJI 2 1 com 1 ±ffi±&tf 3S 2 ±jB±C* <t«e il 

ss i y y ? y y?m 2 2 aavs 2 y 7 * y y y« 2 2 
b txmt .miy-yfiv y?m 2 2 

10 ±m±.lzmitmM2 3a : $:Bf&.?&inb. %2f y 
? U y/B 2 2 bO*Ua±ffi±{~m2*g|£B 2 3 h^m 
m-hJM (04 (c ) ) . &^(*$2igttJI2 3b£ 

t> iztmzmn 2 5 -cm 0 < 0 7 

(e) > t, miffi^B2 3a^Mi±ffi±lC > >>x- 
^ vfl»S«fe: J: OSS 2 ¥*fMt«lM 2 4 I 

[003 1 ] filBiS^JB 1 &l>"!S5l<JS 2 tffi^^frS 
20 SMko?^. 

[0032] m^s i 2 (eras y y ^ y y? 
mtitttz>miRvm2yv?vy-/mcom&i^m 
tmnii. v-yY77Ahiz£hy*-i;ja. i—f- 
t'-Mzx&yx-ism. 4*yf\-h^Mz£hy*- 

Ayr* yfuz&hyx-y'm. miswy 

y) mfci/vzym. Hfts/ya^i, oytfy* 

«o»«*^fll«$ti4c:k'Cft4. 
[ 0 0 3 3] 4^y'7 ^ y y^|g*Sr#t4*»«^« 

ft H-r^ y a yjp <?>ii4 Lv^mmut. y y 
(P),t*(As), ry^y (Sb ) . 

(B) . (O) , Y)\,~2-*7U (Ge ) , m 

(c)cr>oh. wftifr mttzumm<07tm*i>% 

*^tt**, -a-ftLT IX 10' 6 atons/cm? iajt*tt^ 

y n yjiT'S> i> . 4 tz±M?Mi£kxmz&®%iz%t! * y 

I+LT10 6 y/crf'm±^TV^<»<OTftS. 

[0034] mieii^ia i wmxm 2 mzm 1 m 

[0035] mm#i% 1 at^iwts 2 
m&L^mtmmiz. mit^v^ym. ^wymr 

If jK 'Jy'Ja y®^> 3 , v vffc> low® 4 fettflflS 
50 tttM^. B^UayJ|-C«l«Sit6«^fctt. ffi^ 
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[0036] *mxr>m?m3m&?mi±. m 1 8 a, 
via 1 9 izmt ixoiz^mi *m#mm ( * x 

-a) 3lcomi±ffi3 1a±^'-/^'jy/fig^2:W 

f i> y -y ? y y^i 3 2 ^ffM^-^xs t . y 7 ? y y 

WMLfSftl (fi-A) 3 3tJMW6njBi:, SSI 

*mfcm£gkm 31, ^;y^i32 staffs 2 

tht mzmiy 7 ? y vrm 3 2 #M3Kav § * 
fa<r)*>mizm.-th x 0 \z . m 1 ^{mmijm 3 1 

&tf » 2 Afl 3 3 <ov vffta^-antt, M4M2r 

tinnifiW4isi:t. %-tz>zkmmitz*m 

[0037] *%WMim4 fcflkft HI 6 
W^t* J: 3 fcM*«3iBa«i8t*»t J: 9«S§*i 

fe*»*a«"f * -9 1 . « 1 ^mmsrn 3 1 1 , £ 

1 3 1 *>» 1 ±ffl 3 1 a±lZBtf& 

titzy-v 9 y yrmx&nrr&y'y 9 y y/M3 2 1 . 

1 coy v * y y y® 3 2 mW3m±.izB&2ti?> ft 2 

¥WMl& Aft 3 3i£WL, £ «*Jia«<0«W3W5f 

so/? $ xh & t mzy 7 ? y y yi 3 2 mmmm 
mzxfo^mizm&zztzmik-thimftm 

[oo38] mmimiwuzmtmvmmt. 
*m\<7)mM%mitzt3^xii. m±. y? 9 y yy 

[0039] wmmm 1 mimm 2 m& y 7 * y 
yrmuz^ti m 1 &i>'is 2 y 7 * y yym<m* 1 

y yyig^S:^-ri.s«^Fi!sfifth*-7-yy aymm 

mui. *iaiH»3Rtfii*«4 c^^yv * y yy 
muz^tiy-y 9 y yyi^a* u*ehmiu: lt 

[00403 *fcj**JB3.&tfsi*E4 fcffi* y 7 * y 
yymcomzit. m&mzxtn*. ( o.5&^uo) 
a« m-c* s <r fc #a* u ^jwwrc* 0. ZKzcoy 

•/ 9vy?m<rM% h z. <r>W®M £ <o ± 10 

[004 1] 

[ffffl 3 Huiaa^ii 1 %^im?m2izmmmmM 
tmftmfixnmmzxtiii. m^m^ti^mmt 
*&m2*m#*mM 2 4 cot® < 1a 1 ) tie 1 

123a £SW/cy * * U > y*B2l 1 y v * 

y yy® 2 2 a#fwt&ivt v** . * y y y® 

2 2ali> hyyf-Ig. LOCOSIg^corn-feX 

s&fOTttfc^y -x * y y yflBfltflWlTV^fc*), 
M^yf-lS, LOCOSIggs<07cHrXfcJ:»)miB 
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sn4«tt, o s F^ofs&xftB* wj-r «, i t #-et 

[00423 *^icoy-y^yy7'l2 2a{i, 1 ^ 
i!2 3a ttf^TRJt ^hfrl.T' U 
■1 2 4 flfc B M D S COS: Jfp^. * i 

1 0 0 4 3 3 t & 1 ^#f*:#^ B a B Ji 2 1 C7)|f$ 
(Witf gjg) {i;iS2¥^^ H B a l (T^ 

10 --fXiStel) 2 4c7)J?§ (ffl(itf20juB gft) tJt^ffi 

tfytifK, 4fcJBiat^»2y-y^yy^JBMVCJBi 
^S&Vm 2 iffe^Sti^ cosv 1 ¥«fMHIM 2 
1 <7)±.mkTWk£*ti?timW<7)WZXW1t>tiX^ 

[0044 3 Sfcfc*2i|mWlcJMSJW2 4li. flSl* 
^#^ B B B ® 2 1 tzm&Ztlfcm 1 $£^1 2 3 a±.lZ% 

\ * fcie 2 2 3b tfmikis y 3 ywwfo 

20 JB2 5#ttJB$ft*. 

[00453 i5iei»*JR3ay4 7 ^ y y/fig 

^S3 2(4, Hi ^ftmSSAB 3 1 1 ft 2 

fa® 3 3t»*n«ll$<l'CV^eo-C. o 

tr^M ^SBilg+cy 7 ^ y y^tfeft^Bi-C 

5 i t ifcy»^y yrmtfiy* - y'£§ft . 
[00463 $^^B(riey7^yy^®32(i. iao^ 

^S«c0^$^c04"D#jfi (±10%) KftMLT^ 

30 sfeft, y^^yy^JB^ffiafcife-^HR^RO^ 

[00473 *3ty7^yyy®3 2c?)®$tt, 0.5// 

n arxn+^y y 9 y y^flg*^f»4>ii.*v^*» 

J>0; IOjub SrSi-SfcTAM^vSttJlfc^SIBl^ 

[00483 mimrnmM*mttmmvy 

40 t,. To-feXl^C0ijS^|JgS:jrp$iJ-C-#I.^L^y7 

^ y ymij&nb. mLvm&fr t^m 

[00493 

[ 0 0 5 0 3 0 1 it. *im<m&sfi 1 (cffem^ 

SBKWKMilSiWB (y'J3y«^-A) 21 
50 <7)i?l±ffi2 1 a±at/m2±®2 1 b±fctt, **l-f 
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tif& i y -y ? y y ye 2 2 a & vm 2 y 7 ? y y 71 2 

2bk LT7^7rXyy 3yS#^j££ftTV^,, 
4fc. ^cOMIH^m 1 JWW. 2 y -y?yyy« 2 2 a& 
1/ 2 2 b CD_t CUt , ^ft-eftl? 1 iltSiJI 2 3a Si? 2 

2 3 b k ux^bx y a vmmmztix^h . 

$ ^Cfg 1 *fci§® 2 3 a cotfctiT^-f XvStt/I k &|> 
[005 1 ] £*>*£<0f!riEy -y * »J y^li: LTtt, 

yjf, iKaurwtftH-r^yay*, 

[00 5 2] i/i»iai^2ie(iyB2 3a&^2 3b 

ki/cii, iMt^yayJB. mitiovzy®. m/T)v 
s. 

[ o o 5 3 ] H2 a, i mmmm 

% 1 (y'Ja x -a ) 2 1 CD 20 

M±ffl±CJ4S& 1 IS 2 <oy «y * V V ?M 2 2 a 

2 2 b t ix . -en-rn^ y ^ y 3 y«##j£3*i"c v > 

&. 4fci^)WI8<0*l&^»2y-y^yyyJi2 2a 
2 2 b *)±teli, %ti%tl% 1 ttiBJI 2 3 a&y'SS 

2'mm 23b t tTBKtx y 

£> . $ 4, iCffi 1 t&ttft 2 3a ±(cti . r^M XvStt € k 
fc**2¥iWMMSfl« <JJf«o*&fcSM3*ifc5''J 
^Ife^i-A) 24#«S*U m2ffiii®2 3 

b±tn4flaw2 5 k L-cafts^ y ^vmtm^ixx 

30 

[0054] fsi&tf&2y-y>yyyjiM 
txcm i 2 mm tixa. mum 1 Haw-cm 
bj Lfc y y * y y ^«atfl6»i - k *«niB 

[00 5 5] S4>C«i!02 5kl/aL Ifty'J^y 

i. ^y-t-f H«ai/^y^y3yi$>i.^(i^fi^o 

[ o"o 5 6 ] H3«4, *»9iaMgi!i i mmmm 
mtmwmLvmmnmmx'b mm z^i-m 
ffiiar* s . ss 1 jw ( y y 3 yjw&ft? x 40 
-a) 2i<oM±is±ic(i, y>y^yyygg^S:*^s 

*llftlOT26a&tf»2ieMW26bfcUC, g-ftv 
yayJiagBjRSixi:^*. mikisV^ym 

tfy >y ? y y ya k lt tf>««g££ l , k t 
xco&mhGt tti#>. y>y 2 y yrm&vummzG 

Vkt&ZWtZh. *£"C\ W, 1*6^12 6 ac9±fflj 
C . t^M *iStt« k 4 SIS 2 ^^fe B B B jf ( Kfagso 
WSKiniBf«s<xfc>'y3y|US H |'>x-A) 24** 

[00 57] &{C±iEJB 1 * ^ im 3 HMSfif^m^ 50 



#^¥7-29 9 11 

1 0 

[0058] ®4&?/H5{;t *^^l*JS2(Cffi6 

«3a*ftT. «neK 1 mmmzm%mm*mm 

« (HI ) »?x-/Mg3ti£tcJ:0»JRLfc«^fco 
v^T, -?-(OlS<0-iIco»SixSr^-t#XS»Tffl[lT'$> 

[ 0 0 5 9 ] 04 ( a ) CfcV^T, *"f«Sa^{2 ( 1 1 

i (&i*mftmikm) Srffls-ti.. (b) (ct$ 

ijub cor^7rx^ynyi2 2 a (miy 
•y^yyyi) &tf2 2b (»2y-y^yyy«> Sr. 
Atto^o-lMKMIfifetJ: D»rtW4. RSI ( c ) ic 

fcV^-C. 7^7TXyy3yl2 2aM'2 2b^i 

J?§^i0005j-yyxho-Ac7)^-ft.^'j ayj§2 3 
a.(»ll6IMi)aV2 3b (^2^1) 

[0060] mzM5 ( d ) iZti^X. tifiiXtiL ( 1 1 

i ) ommmmtitipmoi' 0? x-^2 

m/mitis y a yS*«$ii/c Ply 'J 3 yJMSfl»> 

■ctwt*. #*8Bia (Nt /o 2 = 4/1 
( sunt) ) <*». iasttiiooncw*^'^ 2b#isi^» 

«raSrfif=SrV\ ^x-^n2 iatX^x-y\2 4<5Dffls:<7) 
S*£3lil$:fcfcfc't*. 05 (e) tioV^T, 

n^xy3y#*s^x-A2 4$-y7'f yy-izxm 
mm* wtamou* ) Kjoiwau, *m<m 

[0061] ^fciutepsy y 3 yiMSH^x-A^jt 
J£Si. teft^rffi. ^SS. K^ig^Ji. hotter 

4fc7 : e^7rX>'y3yl2 2a, 2 2bat/a-ftx 
yny«2 3a. 2 3 bOffM^^«^W${4. IfiL 

[0062] @64v^U@8tt. *»^»*3S2fcffi 

mmnmx\ mm2mm^mmzmm i mi¥ 
mm (H2 ) zvx-j\mmmzj: m^ttz^iz-o 
^x. zcDxn^-mntfrfiZjjk-t&xuwmmxh 

[0063] i-f06 ( a ) IZtS^X. ISfi^ffl ( 1 0 

l^mtmmjs) 2immtz>. zm. yy=?y 
i-i: mzm6 (b> ctjv^T. zeowzyms&v 

x-J\2KDMim±lzm2%) ljum i/»ayJ§ 
22a (Jgiy-y^'jyyJB) atX22b (»2y-y^ 

yyyi) $rcvDS^J;omi-s. mzme (c) 



(7) 

1 1 

[0064] &K07 ( d ) KfcVvC, ( 1 0 

0) <n§mwmtitzNm : sva><mii l *7x-^2 4 
(®2*mm®&m) t. xv^vaymBimitf 

1 ) 3 y M tm&& tltz y'Jn yg-teik 1 ? x-A2U 

II®|5]±* { Wl^t-|»ctoHL-C^m4'-C1g«t. ^ 

wmzmo. mzwn (e ) tcfcwc. ns^ ioo?r 

X-?C VD&K4 D^-fl.. &K08 ( f ) fcisn 

l . *%wcom 2 tmm 2 $mm<vm*mm#m# 

[0065] ^4ofrieii6 iz&^x . y 3 yrn^a^^ 
x-A2i ±«s L£ SMlHI:!£t4 . fto* 1 y >- 'J 3 y 
JWttftlBT. >)x-A2i ±feat« t 1z 3 

■WfcKrftoTfcR^. ^^'Ji/'j3>'«2 2a N 2 
2b, Mfci'V3ym23a. 23b&tA'g^y3y 
12 5«M, JI^4fEUi:fr£tlS£$*il>i<0 

x-i&%\\ 

[ 0 0 6 6 ] 3ri3 . ftftS 2 5 attftflJKliSttl £ * 
& is U 3 2 4 <H= fctfS B M Dtf)J64£$r& 

[0067] 09 at/H 1 0 (4, *^<0ll^S 1 ?>JE 
3) 5r->x-Aif SCJ; ^)«L^^(:ov^ . * 

\i.mvs y 3 9 y x^s, «y*sa^«a 

*-rig*^Tt;U7r^v-';3yil2 2a N 22b 

(iBiav*2y«y^'jy^Ji) *»*^*is*«« 
1 zmmtz. Ria ( b ) (c*jv^-ciw*e 

B a B r >x-A2 l<7)W±ffl±t. g§» lAtm COy y^'J 40 

y?mi)Ziit&mit^v3ym2 6a mitm®) 
%x/26b m2imm) £. ryx^cvDmizx*) 
B&tz. mzm 10(c) (cawt , sum®. ( 1 1 
1 ) cDMffimmztitzpmi'Vay&m&'j x-A24 

tf]IBv-y3y#|S^x-^2 1 ««^nt 
/eft, 010(d) £Srf 4 0 izisy a y$m£k*7x- 

>\2a £ imxmm Lxmrncommt u *mi<7M 3 ic 

[0068] %(zJJS4^«)R<^K¥«flM2: 

j: h *m#&SL t ztmuzmmmz^ 50 
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WC. 01 l^U015Sr#«BU'C»IWi. 
[OO69]011I4, *f6BftO»2HJtW^SW*^ 

m*mmm <H2> i^seiKii^^yv 

/J§£j«lil*:¥##gl£ (02 8 (b) ) fcfcfcft*. 

x-miz.Ltz&mt o miz t mmtz^tz. 
[ 0 0 70 ] 01 2{4, ^m^2mtm<om^m 

IfWHffi (02) fc, t&lwi£tl;:46¥$ttg« 

(028 (b) . v«,.9wyw*} tzm^x. mm 

Bffl%*XW0 °C, 3^W^ai:. 1000*C S 16B#S 

«24 (*»HB) &IX3 (ta^fp) rt<0BMD*« 
/cm 2 ) Sr. hx-yf-y^" (Wright Etching) 

[Oi ] «) {i£<|5]-T'$>S„ 

[ 0 0 7 1 ] R0J: y , fc*cr>mmx'mQf 1 ( y/c 

tt, -t^tttajRIffO 1X109 (^/cm2 ) UTFt&o 

coo72]0i3{4. *m&m2mm<vmik# 
m^mwmu (02 > m/nzmk^ssmizximsrcy 

vfVy?mt:&t&l><7) (02 8 (b) )at^y-y^ 
'Jy^aSra»t=S:V^<0 (02 8 (a) ) ^ 388^8 
«SrffifflU» iHj-rD-fe^^iy^UvrCMOSrA' 

x ( mi&. i st/^* H D n i itmi) t^»v i 

[00 73] RHiOW63WrJ:9fc«3lW>«R (02 

8(a), yyfvyrmm) zm^xfmi-fzr'U 
x dM*p D n ii) {4. huy*ux'm.<7>mm&.ix 
\*h<?>iztfix. xfttycommm^xfttiLitzT^ 
x (msh) Bx/mnaM (028 (b> , y-y?y 

y^'SW) ^^-CMUfA'^ (AMI ) "C 
{4, XP(S^§2*WJ$ixTV^ c fc tfbfrh . 
[0074] $ <b t*^Bj B n n t^B n p I KiSWt*^ 

IRSrfflV^^UvrrAM xcoUVm b is y+UX'O 

xmmLtfm\%tix^hzttfhi)>&. ztuzx yg 

& LtzM^t y WfAM xift&Zb mmztc-y 
tz, 

[ o o 7 5 ] 0 1 4 i&wwm 2 mmm^mmmm 
*m#&R (02) fcft*««srtcj:4^fl5a« (0 

28(b) y»^yy/lt) k*fflv\ fiifiilil- 
coro-bxt 4 yf^fiSiL^CMO sfA>l Xto^TcO 



1 3 

[0076] mm&t>. mkvmRtm^xft&itzT 
>mx mm) tttUs *mnmfo$m^xfttfii 

h. $r*i, ;<o*»*e4 0»i, , t'Ux (CMO 

s) <nmsmiime>%st:&/*x'^h<?>x\ t'Ux% 

ttll*!<0BMDtf>£*J\ ^v^ivgttlTfiiJ^U^yn 

[ 0 0 7 7 ] 0 1 5(4, **<W^*2Hj60!kOS!«flc« ; 
Hi¥$tt£8i (02) k. i^mifl (112 8 

(b> , y-y^'jy/it) kwausisfcifetts^x 

9^IU^¥%!£®4y£ lkLT^I>. • 

[0078] mmxm^frtcXofc. mtt^v^ym 

23a^^tT>-'J3 y*|g B B B '7 x -A 2 4 Ufc 
#*PJ*>««tf>2r#. jK 'J y 'J 3 y«£tf- Lrt: 
8!*<oaaR<0»3i*ffiJ: 0 , *§4 9tf)Svv:k#;bj& 1 

[00793 £*i*-ci*a itz j o mmm i &vm 

k «> U 3 yJ&Sgi&l 2 4 OTfc* 1 Sfegyf 2 3 a & 

m&x\ 7v 9 U vyWitt-thft 1 y ; y ? 'J y ys 

22a tmv t>tix v ^ . i e>m i y <y * u y yi 2 2 

a(i. hyyf-ig, Locosig^orn-fexag 

iiSHSfi, OSFS^,ftXP»*»M*SC:ka*t& 
4. i^i^y-y^'Jyyi2 2ati, mi^«23 
afcR/CCIWt&flTV***)?, taM XJS1412 4 ft 
tCBMD < <F>* fill hZb WX'Z . 4 £r 

am *<o«$uwtefc«*»* $1 h^t v 4 tz 
immRvy * ? y y yji(4 , t & hm m 1 y y 

tiX\^h<7)X\ RO^WSHT&S. Zhizm2i/Vay 

mm 2 4 is . m 1 y u 3 vjutAi 2 1 ±£®j£$ 
1 mm b mmztiz <?>x\ tm#m 0 comr 

[ 0 0 8 0 ] 0 3 1 jjcfSB 3 ggffifflcoft«tt#tt¥*fr 

s«re(4, msafw.2mv^')oym2 6^m2 6 
b m 1 uttfl&tf * 2 smewcbft * s 1 y >y * y 
y ya 2 2 a m/m 2 y -y * y y ys 2 2 b <otft»j £ * 

[008 1] JSLLKWL^idfc:, TOSl&^UM 

amujiaiamztih. 

[0082] 01 6(4, *»Htf>i**JH4fcffiSy-y* 

y y y it^j s & 0 ^^-frs^^itom 1 
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§:*-f»rffi0?£>6. 

[ 0 0 8 3 ] zcom *)isbitw®.\±. imco'mmiz 
mmmxmzx mmztitzmw.x'h^x , miyy 

afJWMMi (a$i^«fMMSA«) 3ik, ^^Sco 
mi±®3 1 a±{cjfM$^y>y^yyy«3 2^i- 
m±-®±.£Bf8.ZhZ>&2^Vaym&® (%2*m 

fomm) 3 3k*^^y. »iat^2^y3># 
§fcHimw«Sfi, y-y? yyy/f 3 2ti. ccoko^ 

[0 084] ^%&</)y«y:?yyyjf 3 2kLT«u 

?57 i s y^< - a/«. 4 y : s y 3 yi, 
yi . h -/y y 3 yisv y y^' 7x1 

zbtM®.X'hh. 

[0085] 01 7(4, *mmmim4izm j f'y'? 
y yrmnzm- m t )^b^mmm2mmmx'h^ 
20 r , friem 1 mum ( 0 1 6 ) ^-kwm-c* s . » 1 

y y 3 y#lSAl ( S 1 ¥*ftJMNIl ) 3 l^Tffit: 

(4. m i <oy -y ^ y y ye 3 2 1 Lxmitis y 3 yi*i 
»*s<irv^. 4^;^my-y^yyyi3 2c7)^ 
laiiffl (TB) W4, m2coy>y^yyyi34kL 
Ts ^yyy3yi*«$ii, -e^ni±H (th) 

(cffi 2 y y 3 y#iKAl 3 3 *^^c§ fix ^ * . 
[0 0 86] dW»2HitWfc:J3tt&«tdfc:, y>y^'J 
yy«kLt{4. m«^*loMOTtt?&&. 
4fc«4.fc MUSLh^Stlfc^llT**. 
30 [0 087] 018^1X01 9{4, *^»SS*«3fc 
fiRfty-y 9 'J >y«Ai*f 4M0^*HMME«»t» 

a<oiat0!^>d^, y-y^yyy«3 2*\ -fyh-y? 
av, y-if-t'-A, ^Tfyff^a^, x^5 yy<o 

^-rtimzxh^-'JM. ttziizticcommvms 
iz^x0)xn<D-T&<?>$itLZ^twiwmx'hi>. 

[OO88]018(a) IZ&^X. ( 1 

0 0) ^ffl(Sll±®3 1a) tfMmmtlfcPM 
comiyy3y#^'7x-A3 ISrfflSti. 018 

(b) £*JWC. ;Wi-A3 l^BW®$tL^ 
40 1 MB 3 1 a t-^y K 7?X h^izX 0 y^ ~ : JM ( y 

•y ^ y yys ) 3 2 . »izisft#tt ( 1 0 

0 ) 0>tffl*W?9fS$ii/c pswm 2 y y 3 y#^ H B B 
«>i-A3 3Sfliffi (M3aSrmiiffi3 3ak-t 

*) . acta 1 9 (c ) dfcwt, ^l^ynyjMsjj, 

^x-A3 1k, m2yy3y#JS H a B ^x-A3 3c7)M 

wf^B3 3 a b & . y -y ^ y yy® 3 2 ^patc^tf i 
a k Lr^m^T'^*-ri> . i nxmm, ( n 2 
/O2 = 4/ 1 (S«Jt) ) aws«ii(xrc«*ttT 

2mi^>«!«»trfr«v\ miyy3ym^a->x- 

50 A31km2yj3y#ig B a B '>x-A3 3kC0ffli:<?)« 
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[0089] mzm 19(d) IZ&^X . «3»3*ifcgS 
iaifft2«0vU3yJMSft»>x-A3 l&l>'3 3£y 

:M yy-(c-cmso/¥$ (Witf*n«u& 3iojub 

) tCfflO, 3fcfc*s->\3 (SS2±HD3 1 

b) SrMffHU i«^4ie«^JIAD£;btf^ttaS 

[00 90] 3r£^Lfc?x-VN3 lXtf3 3tf>3WI 
*fc*>x-^pg, JtffiiSL ISJfcfrtiL **»3L IftX 

[009 1 ] ifcH 19(d) fc5H1WlBf®±. ^x 
-a 3 1 SIX 3 3 V *IC* L < r> U XfSlfC' 

c o o 9 2 ] 02 omm 2 1 (4, *wwm& 3 (C 

**y v * y v/^***4K9^a»W>MWr 
fcontsffno a *> . y 7 ? u y yi 3 2 Rfcy y 3 

[00 9 3] 02 0 (a) K^-fmi is UayJMtft'? 
x-A3 1 £JH«l,HH ( b ) fci^-f 4 
? U y 3 2 > LTfllxHSHLy 'J ^ >m*&fct 

4.018 nmmxu . y 7 ? y y y« 3 2 mow 
\iwmz?i%*>ix 4 &#m% 4 . 

[00 94] ZCOtztb. 02.1 (c) CitS^i-A 

«r««3fe«yiu:«, 02 1 (d) ^ttnxmmxn 
4 . tuxmm t> t < «x . y *v?jfimKh 4 , * 

*>ffi*>«4H41»Se01 8Xtf 1 9tfctt4^t|a)«T 

J>4<, 

[ 0 0 9 5 ] 02 2&1/02 3(4, *»9!tf)fl!#Ja 4 fc 

ft 4 y 7 ? y yrmnzm m<o nrh^mmcom 2 m 
mm (017) ^x-As^sfflv^-c^BWii 

S<0-awaDh.*3jrriSBriBBrc*4. 018SI/0 
•T4. 

[00 9 6] *-f02 2 (a) fcfcWt, SSiyyny 
*«A*>x-A3 1 fcJHSU 02 2 ( b ) ^*3V^T, 

i«owjB±fc* 1 »y 7 ? y yyi 3 2 1 lt^iooo^- 
yyx v u-h.nmcy u 3 y® 3 2 imtfumtz* 
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DJ&£-f4. &IC02 2 (c) Hfc^T. ZemtisV 

3 y« 3 2 <7>y-ht>fr--HcrMiz , 35 2 -y * y y y 
®34t LT, » lAtm coJi^co^yyynyucv 

[0097] &(C02 3 (d) (CfcWC, Ilv'^y 
3fc£, mi&tf^^y^yy^Jf 3 22tt/34£ 

mzmtsx oizixtt^x-msittk. mwwzn* 

0. &(C02 3 (e) Icfewt. **§*lfc*x-A3 

10 1 a# 3 3^, yy-izxmm<?>mz (mm. 

ttiftdfi 310mb ) tcfiijij, ^l:-)x-A31<^ 

wimmmmi. *ftw<r>y>v?vymj)t:ii-rm 
<)&bitmm<nm2mmm (01 7) 

^iy7^yy/i32i?)M?)\ mi^y^y 

iWr<f:fc»l^U3 y#^ B l 3 l c7)-^<7)±ffic7)jn 
xwa *> L < t4x y f - y yWi&m b%h. 

[0098] igmmx'te, m 1 <?>? -y ^ y y?m 3 2 
tmitW3ymx\ fr-o%2<r)Y y 9 y y^s^y 

20 ^ynyloii^fcovvt^U:**, ffiioy^y^yy^ 
«S:iffl^t>-li:4ii:t)^T'$)4. ifc. ^x-/n^ 

[oi ] mi, f'Uzmt&ML&w')* mmt 
. -y^yy/i) 3 2^i>'^y yy 3y« (m2y-y^y 

y^l) 3 40J?${4. IBLfcW^tlRffiSilSt^T 
(4^r<, m\~BM%2<nf*t9Vy7m<rMZ*'£i.h 

z t n-j: 0 y 7 ^ y y^i£ft^»s 4 i «b 

#4. 

30 [0099] 024(4, y«y^ 0 y?M?)£1f?&m 

) zmfei. tiMLtzhnx-hh . *%pmtix 
t4 . mm 2 mmm (017 iz^-t t <o > ost^y u 3 
yS3 2>. i Kyyy3yS34*>^4aiBy7^yy 

yi^-T4ft!i0^^a^i:-r4, ^^*>Pni:LT 

(4, 03 0 ( a ) fc*-t«is<^i«-c. y 'J 

s« 1 ^«ffi(i, y 7 * y yyi 1 2 1 lt^ ijub w 

jf s<9* y y y 3 yji Uc«^ t -t 4 . 

[0100] 024*»4>i5*»4J: 3C« ^q a p-C*(4, 
40 £V^)t450/zm KUiCORO^^LTV^^KWLs * 
%BBp a pT« , 10 At n WftWR 0 IZ b V t -5 X V ) & i i: 
^*>4 . £ tt(c 4 0 r *Mt+<9R3Clirc«>gcJg 

[0101] 025(4. m2 4cr>mizmm&bft 

it) «rJt»Lfc*>WTft4. fSS'XOll^ 

[oio2]0254y. ^*p d 0 (cw u, *maw* 

50 fi*fflV^ff«Lfef f A'>f^**«*Mr*0* < ^<. * 



(10) 
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it. 0 2 4 T'wLfcK 0 flji^te J: Z>7jU xWMcom 

ytxnxco&^t *)iiz£ mmcr>mcoiu\ a- t -r ? 

mmxm^mmm^ttix^&tzihnz. 
[oio3] uitmrnuzx o iz. m.mm/4 te$ 

9 'J y ?Wfii l m 2 <0Wfs#& B a B )f te$£ 

mxmwzy>y ? u yy^m^tx 1 & a -r 

tt£te{iE LT v ^ fc*> . y «y ? 'J y^SoSilte J; ^ 
-f R 0 <m$i £ ffl £ i t if X*% & . 
[0104] JiLhO^fSW^ i3C, 

<?>m&bitmmz£iu£. mmnmm&imwz 

tfX'Ztz, 
[0 10 5] 

imm%] ztitximuzxoiz. *mom 
m 1 rv 2 tecs & x 0 , ^ x -y n«« t J; s ft* 

. ttz^wmwmm^miA iz&mmzx 9 . 
ft*^- - y ? v yymf]^i-h^mwmw.^mimm 

o-bx^i oi&esft&fetau o s Fm<^^xmm 
43cjg u:? -y ? d ym-fizti, mwrnm 

*)m±i. ztiMzxvmuRifT^ x<?)Wkm 

^mmum. mtizy>y?v yym^t-tm^^b 

[01 ] *mmmiizmimmffi*m&mm 
mm<?>% 1 mmM*™t®mmx'hh . 

[02 ] wjiofMgi 1 tefMi$mtt#?i¥«fl« 
cnffi&com 2 fijfe0ij£;K-r»rBS0-e$> s . 

[03 ] *%*mmm 1 tef*i>iMtt#8i¥*ittS}K 
Sitcom 3 mmmz^i-Wffimx'hz . 

[04 1 m0 ( a ) , ■ ( b ) m ( c > it. *?SBflcDifi 

z^tmmxnnwwmx'b s . 

[05 ] |S|0 < d ) ( e ) it. 04 ( c ) iZ^X 

sics^ < sajtxso»rffi0-C'$> h . 
[06 3 isi0 ( a ) , ( b ) m ( c ) a. *m&m 
mi 2 teftS8it2paois2 mmmx\ -eo-iioan 

^^^3gXg^Wtffl0T'fe s . 
[07 ] |a|0 ( d ) W ( e ) fi, 06(c) (CiStl 

s^igE < mmmmmmx-fo h . 
[08 ] ii)0 ( f ) 07(e) iz^i-xmzwt<m 



mj.nmmmx%h . 

[09 ] H0 ( a ) Rif ( b > {i, *$&mmm. 1 1= 

<o-m^ix^-fmmjMmmmx'hh . 
[01 03 mm ( c ) six ( d > ti. 09 ( b ) \,zm 
imzwi < w&m<7iwmmx°b h „ 
[0ii3 *m<om2mmmcDtmmM*mfrmi 
(02. ^Bfl n D n t Bste ) t mk^mwsm (028 
(b) , m.*&tmi) izmhK*)<nm%&%*m 

10 0T'*!.. 

[012] m&t®i*&tizmz>BMD®%cvfflfe 
&%z*?mx-b&. 

[01 3] &VflH^*n a p (02 8 

(a) ) <7)-?•i^^•^^^7)^^SrfflV^fcCMOS7•V^MA^C 

fcfts hw>-f-^XP(§^^il^m&^0-C'S> 

[014] wmwfc&mt:m'ti<nmm:m\vz 

CMO Sf'^M XH*iftl,TAM 0 £*-T0T 

20 [015] %w&mm;&(vmmjLmz}5wz> <i x- 

[01 6 3 *^HS^)ll^iS4tc^^| 1 !iO^-l*-S«c7)^ 

jtom 1 ^-rBjfs0-c$) i. . 
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